Cellular and spectroscopic characterization of cancer stem cell-like cells derived from A549 lung carcinoma.
Cancer stem cells (CSCs) are increasingly being realized to play a significant role in the mechanism of chemo-, radio-resistance, and metastasis of cancer. However, studies for spectral markers of CSCs using Fourier transform infrared (FT-IR) and circular dichroism (CD) spectroscopy are limited in the literature. In the present study, CSCs obtained from single cell assay of human lung adenocarcinoma (A549) cells were characterized using CD44+/CD24-/low phenotype expression, Hoechst 33342 dye efflux assay, and expression of stemness genes. Spectral changes in cancer cells and clones enriched with CSCs were studied by FT-IR and CD spectroscopy. The changes in FT-IR spectra of clones enriched with CSCs showed the difference in the secondary protein structure as compared to nonstem cancer cells. Moreover, A549 clone cells showed higher C-O band of carbohydrates and deoxyribose ring vibrations of Z-form of DNA. These results were further corroborated with CD spectroscopy that showed increased alpha helix proteins and difference in DNA conformation in clones enriched with CSCs. FT-IR studies also showed higher imidazole-metal interactions in clones enriched with CSCs. These results are in agreement with higher activity of one of the metalloproteins that is, superoxide dismutase in clones enriched with CSCs and their increased radioresistance. Overall, these observations provide novel FT-IR and CD spectroscopy signatures in A549 clones enriched with CSCs, which may have implications in the quantifying magnitude of CSCs as prognostic markers in cancer therapy.